Abstract: By manipulating the various physico-chemical properties of amino acids, design of 17 peptides with specific self-assembling properties has been emerging since more than a decade. In 
Introduction

34
By manipulating the various physico-chemical properties of amino acids, the design of In that way, short peptides possessing detergent properties, so-called "peptergents" shows a rapid increase in the beta structure during AT simulations in water and the beta sheets 76 formed can be seen in Fig. 1c . These structures are similar to beta barrels with the peptides adopting 77 amphiphilic beta strand conformations, their hydrophobic residues facing the inside of the barrel.
78
The strands can be parallel or anti-parallel. The self-assembly has also been simulated in a CG 
94
but they modified the backbone potentials to reproduce structural properties derived from 95 atomistic simulations [20] . Here, we observed the appearance of beta sheets without any 96 modification of the force field; this is mainly due to the beta amphipathic nature of the ADA8 3 of 10 peptide. Some differences between CG and AT beta sheets were nevertheless observed. CG strands 98 in beta sheets are shifted by one residue compared to atomistic beta sheets (Fig. 1d ). In the latter, 
105
To assess the stability of the beta structure formed, the structure represented on Fig 140 Figure 2c shows that when DPC is present at the surface of the protein, the peptide is able to 141 go to the protein surface and form beta sheet structures similar to the situation without DPC.
142
Furthermore, as the peptide is located on the transmembrane domain of BRD, it displaces DPC 143 molecules around the hydrophobic core of the protein (Fig. 2c) . Figure 3 depicts the beta structure
144
( Fig.3a) and the surface of the interaction between the peptides (with or without DPC) and the 145 protein ( fig.3b ) that are relatively stable along the simulations. 
Discussion
151
In this study, we have analyzed the molecular behavior of ADA8, a well described peptergent, 
158
The validation of the CG approach was notably assessed by using reverse transformations: hence,
159
AT simulations carried out after reverse transformation showed that the beta sheets formed in CG 160 were still stable.
161
When a membrane protein is present, the peptide steadily forms a beta sheet structure at the 162 protein surface and is able to displace DPC surfactants. 
180
Our MD approach could be used to select peptides with 'peptergency' properties, i.e.
181
amphiphilic peptides with a β sheet structure propensity and the ability to form a β belt-like 
203
In conclusion, our MD approach using atomistic and coarse grained representations suggest 
Fourier Transform Infra Red (FTIR) experiments
216
The infrared spectra were measured using a Bruker Equinox 55 spectrometer (Karlsruhe,
217
Germany) equipped with a liquid nitrogen-cooled DTGS detector. The spectra were recorded from 218 4,000 to 750 cm -1 in ATR mode after 1,024 scans at 4 cm-1 resolution and at a two-level zero filling.
219
During the data acquisition, the spectrometer was continuously purged with filtered dried nitrogen.
220
For sample measurement, the peptide solubilized in DMSO was deposited on a germanium plate, and 
226
Two peptides were studied by molecular dynamics (MD); their properties are depicted in Fig. 1 227 and S2. The ADA8 peptide is described in Tao et al. [13] ; it contains two non-natural 2-aminodecanoic 228 acids (ADA) and is acetylated at the N-terminus and amidated at the C-terminus (Fig. 1b) 
252
The peptide models were converted to a CG representation suitable for the MARTINI force field
253
[17], and the coarse grained peptides were placed in a simulation box with water (see Supplementary 254 Table S1 ). A total of 5,000 steps of steepest-descent energy minimization were performed to remove 
259
Coarse grained simulations were carried out using Gromacs 4.5.4.
[40] To compare the structure 260 evolution between AT and CG, we had to compute a parameter representing the beta structure in CG.
261
Hence, as the backbone is only represented by one bead in CG, it is not possible to compute the 262 phi/psi angles. A dihedral angle greater than 100° and the proximity of two other bonded backbone 263 beads within 6 Å are used to consider a bead to be part of a beta sheet structure. These values have 264 been taken from atomistic simulations and allow for the calculation of the beta structure content with 265 enough precision (see Fig. 1b ).
